SUMMARY Scintiphotosplenoportography (SSP) al., 1974). The resolution of SSP was inferior to that of radiographic splenoportography, but it was expected that the hazard ofsplenic haemorrhage might be reduced and that data gathered through the use of SSP might reflect more accurately the functional state of portal circulation than those derived by conventional angiography (Zimmon, 1974) .
We have recently reported on the new technique of scintiphotosplenoportography (SSP), which permits clear visualisation of the portal venous system by combining splenoportography and scintillation scanning (Kashiwagi et al., 1974) . The resolution of SSP was inferior to that of radiographic splenoportography, but it was expected that the hazard ofsplenic haemorrhage might be reduced and that data gathered through the use of SSP might reflect more accurately the functional state of portal circulation than those derived by conventional angiography (Zimmon, 1974) .
In Diseases, Osaka, Nakamichi. Higashinari-ku, Osaka 537 Japan. Received for publication 2 August 1979 idiopathic portal hypertension was established by the presence of non-cirrhotic portal fibrosis, normal or near normal hepatic function, and splenomegaly. The diagnoses of carcinoma of the liver or the pancreas were confirmed by angiography, examination at laparotomy, or necropsy. The miscellaneous group was composed of patients without liver diseases. One or more repeat examinations were done in 23 patients, so that 190 examinations were performed. Informed consent was obtained from all patients.
With a patient lying in the supine position, the scintillation camera was positioned closely over the upper abdominal area. The site of introduction of the needle for splenic puncture was determined by percussion. The needle used for splenic puncture was 23 gauge in diameter and 60 mm in length. The needle was attached to a three-way stop cock, which also held a syringe with 133Xe or s9mTcO4-in saline solution and a syringe with saline solution alone. Percutaneous splenic puncture was usually performed through the eighth or ninth intercostal space in the left mid-or posterior axillary line. Confirmation as to whether the tip of the needle was precisely placed in the splenic sinusoids or not was made by aspirating blood into the syringe with saline solution. Injection of less than 2 ml (5 to 20 mCi) of 133Xe or 99mTc04-in saline solution was made into the spleen. other than the oesophageal plexus, the development of such dangerous varices may be reduced or prevented, although these collaterals decrease the hepatic blood flow and may cause hepatic insufficiency or encephalopathy. For investigating such abnormalities of portal circulation, radiographic splenoportography has been considered to be a valuable and standard diagnostic technique. However, this technique carries the risk of causing severe splenic haemorrhage, so that it is important to find a more suitable method for evaluating the portal venous system. We have recently developed the technique of SSP, which has several distinct advantages compared with conventional radiographic splenoportography (Kashiwagi et al., 1974 (Kashiwagi et al., , 1975 (Kashiwagi et al., , 1978 . In this investigation using this new technique, flow patterns of portal circulation have been studied in various disorders. Flow patterns in SSP were classified into nine groups and were analysed. Group la is considered to be the normal portal circulation pattern. Splenic vein tortuosity was frequently observed in portal hypertension, so that group lb was distinguished from group Ia. Group Ic represents the existence of hepatopetal collateral flow which often occurs in stenosis or obstruction of the splenic vein. This group was frequently observed in patients with carcinoma of the pancreas. Therefore, SSP seems to be useful for pathophysiological diagnosis of carcinoma of the pancreas. Group lla was most frequently observed in patients with portosystemic collaterals. Group lIb and lIc were infrequently observed. This tendency was similar in group III.
This result indicates that caudal directional collateral flow rarely occurs as compared with cephalic flow, although the reason for this is unknown. In radiographic splenoportography, Jackson (1963) has classified flow patterns into five classes and reported that caudal directional collateral flow was observed in 55 out of 124 patients with liver cirrhosis (44.4%). It appears that the demonstration of caudal collateral flow occurs more frequently by splenoportography than SSP. This difference may be due to the fact that, in splenoportography, extensive filling of the portal venous tributaries might occur against the natural flow direction because of larger injection. Fourteen out of 61 patients with portosystemic collaterals belonged to group III (23.0 %). The failure to visualise the portal vein observed in group III does not always indicate its occlusion or reverse flow. In one case belonging to group Illa, radiographic splenoportography clearly demonstrated the portal vein with intrahepatic branches. As is the case in radiographic splenoportography (Burchell et al., 1965) , the failure to show a patent portal vein might result from diversion of the injection into portosystemic collaterals.
On the other hand, the determination of splenic pulp pressure may be as important as visualisation of portosystemic collaterals. Unfortunately, we did not measure the splenic pulp pressure in this investigation because of the danger of the additional risk of severe splenic haemorrhage, and so the relationship between the splenic pulp pressure and the various patterns of portal circulation could not be discussed.
In recent years, the diagnosis of oesophageal varices has been made by endoscopic examination. However, it is very important to investigate oesophageal varices from the haemodynamic point of view, as varices are developed by disturbance of the portal circulation. In this study, oesophageal varices have been investigated both by endoscopic examination and SSP in 81 patients. As shown in Table 2 , in detecting oesophageal varices, discrepancies existed between morphological findings by endoscopy and haemodynamic findings by SSP. In three out of 44 patients with oesophageal varices proved by endoscopic examination, SSP failed to show the cephalic collateral flow (6.8 %). Such a phenomenon has been also observed in radiographic splenoportography (Greene et al., 1965) . Various factors such as the patient's position, flow characteristics of the portal circulation, and holding the breath during the procedure might be implicated. Conversely, in four out of 46 patients with cephalic collateral flow, oesophageal varices could not be observed by endoscopic examination (8.7 %). This may be explained by the fact that SSP demonstrates both intramural and para-oesophageal collaterals, whereas endoscopy demonstrates only intramural collaterals. In a small number of cases of group lIc and IlIc, oesophageal varices were not obvious on endoscopic examination, although these cases had advanced liver cirrhosis. In such cases, caudal directional collateral flow may prevent the development of oesophageal varices. Additional accumulation and following up of patients would be necessary to elucidate this point. These results suggest that, in the management of patients with portal hypertension, especially those in whom surgery is contemplated, SSP and endoscopy combined would enable physicians to extract more useful information than either technique on its own.
Therefore, SSP appears to be a clinically useful diagnostic tool, as it provides, easily and safely, accurate information about the functional state of the portal circulation. 
